Theory
The FRET efficiencies in Figure S4 were calculated as follows:
, (Eq. S1)
Where R 0 represents Főrster radius and R represents inter-probe separation calculated as a size of vector joining donor and acceptor transition dipole moments of dyes attached to DNA. FRET efficiency was measured via fluorescence lifetimes:
where τ' D and τ D are the donor fluorescence lifetimes with and without acceptor. The fluorescence lifetime of individual dyes is an intrinsic property of the molecule, affected only by its chemical environment. In contrast, the detected fluorescence intensity, which is used as more common FRET measurement technique in microscopy, is an extrinsic quantity, which depends on many experimental factors, such as excitation intensity, collection efficiency, and position of the dye with respect to the excitation beam, all of which do not report on the actual dye properties (45) .
Interprobe distance PDF derived from simulated dye positions was calculated as: , (Eq. S3)
where <R DA > is integral interprobe distance accounting for all possible positions of the two dyes (R D and R D ).
The precision of FRET measurement in the terms of κ 2 , was defined as the variance of possible values of orientation factor ( Figure S1 ). R 0 PDF ( Figure S4 ) can be derived from distribution of orientation factor using Eq. S4
where n is refractive index Q 0 is quantum yield of ATTO680 and J is spectral overlap between absorption spectrum of ATTO740 and fluorescence spectrum of ATTO680. Parameters used to calculate particular R 0 in lysate and buffer A are listed in Table S3 . κ 2 was simulated from donor and acceptor anisotropies ( Figure S3 Decays obtained in buffer A were deconvoluted and fitted to a multiexponential model. For the DNA tagged with ATTO 680, the anisotropy of the ATTO680 decayed to zero rapidly with two time components, fast (τ 1 = 1.9 ns), which prevails for almost 90% of the total amplitude, and slow (τ 2 = 14.9 ns). While fast kinetics can be ascribed to the segmental motion of almost freely rotating dye, the slow component corresponds to the global motion of the dye firmly joined to the DNA duplex. In contrast to the situation for ATTO680, the measured anisotropy decay for the ATTO740 tagged construct contains significant contribution from the slow component, suggestive of a hindered fluorophore rotation. In agreement with this interpretation, the anisotropy did not decay to zero during the time window of the experiment.
The ratio between the segmental to global motion was close to 1 (1.11). While the long time components of the double-exponential decays for ATTO680 and ATTO740 were virtually identical, the short time component of ATTO 680 (1.9 ns) was slightly longer than that of ATT0 740 (1.5 ns). Anisotropies in bacterial lysate show complex behavior. Expectedly the anisotropy decay of ATTO680 is much slower due to higher viscosity of lysate. In addition, the construct labeled with ATTO740 shows associated anisotropy decay behavior most likely due to enhanced formation of transient hydrophobic complexes in heterogeneous crude lysate environment compared to diluted buffer A (46) . This explanation is in agreement with CD and melting temperature data both indicating transient association of ATTO740 with DNA under diluted conditions. In crude bacterial lysate this association appears to be enhanced. Figure S4 : FRET efficiency occurrences (number of events) in vitro (left) and in vivo (right) as a function of the helix length (gray bars) and their mixed gaussian fits (red curves). Data sets were fitted using maximum likelihood estimation method to explore probability distributions. FRET efficiencies in vivo were acquired from single-molecule measurements, in contrast to in vitro data, which were collected within repeated ensemble experiments. Ensemble fluorescence decays were treated using the same procedure, which is described for single-molecule data, usually resulting in two lifetime kinetics per one ensemble measurement. Table S2 : Means and standard deviations of FRET efficiency probability distributions shown in Figure S4 . FRET was calculated from fluorescence lifetimes, which are determined with two significant digits accuracy. Every mean value is calculated from less than 50 measurements (some values lie in the zero efficiency peak), thus we report FRET efficiencies with maximally three significant digits. This number is based on rule of rounding of division (applied in Eq. S2) and rule for mean value of small data sets (47) . Table S3 . Inter-probe distance PDFs were calculated using Eq. S3 based on accessible volumes derived using npsFRET tools (22). The difference between reference PDF corresponding to B-DNA and PDF corresponding to particular DNA model was quantified via Kolmogorov-Smirnov two-sample test (Tab S5). Length of DNA structures was, when necessary, adjusted using 3DNA program (48) . Table S5 . Quantification of a distance between the "in-cell" PDFs simulated using npsFRET tools (22) for reference B-form of DNA and selected DNA models given in Figure S7 using Kolmogorov-Smirnov two-sample test. Identical distributions are marked by 0 value in the KS statistics. The structural deformations represented by structures 1QUM, 479D, and 1LPV are expected to be distinguishable from canonical B-DNA even at the low precision of in-cell FRET. This assumption is based on ks2stat values equal or larger than the reference ks2stat value for B-A transition. Note that B-DNA could be successfully discriminated from A-DNA based on experimental in-cell spFRET data ( Figure 3 , Table 2 ). 
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Supplementary notes
To avoid the intrinsic cell fluorescence and to reduce the scattering of laser, which is dependent on wavelength of excitation source, in heterogeneous and highly dispersing cell environment, we used FRET pair shifted to far red and near infrared region (Fig. S8) . 
Intra-cellular localization and diffusion of DNA introduced into cells.
Inside the living cells, the behavior of introduced small oligo-nucleotides is not intuitive and differs from their behavior under in vitro conditions. It has been demonstrated that exogenous DNA molecules, as small as 20 nt, introduced into cytoplasm of living eukaryotic cells tend to spontaneously localize and concentrate in the nucleus within the few minutes (37-40). Inside the nucleus, even such small DNA fragments are virtually immobile (44) . Of note, in nucleoplasm, the mobility of small DNA fragments was found to be virtually independent of DNA size (e.g. in nucleus of HeLa cells, the translational diffusion for ~20 nt long DNA fragment was found to be essentially identical to translational diffusion of 1000 nt long DNA fragment (44)). Although the mechanism of DNA immobilization remains unknown, there are several lines of experimental evidence indicating that the "immobilization" might be due to molecular crowding inside the nucleus and related local confinement as well as due to both specific and non-specific interactions with nuclear proteins (44) . It is expected that the free diffusing molecule should not be visible at the considered time-scale in a single molecule mode. In this respect, our observation of "diffraction limited spot" in HeLa cells agrees with above-mentioned notion of the DNA immobilization. Observation of "diffraction limited spot" in bacterial cell indicates that the DNA is immobilized
